INTRODUCTION
Head injury is a frequent cause of emergency department attendance, accounting for approximately 3.4% of all presentations, with an incidence of around 450 cases per 100000 population per year. Head injury associated with traumatic brain injury (TBI) occurs with an incidence of 20-40 cases per 100000 population per year. 1 It is the most common cause of death in young adults (age 15-24 years) and is more common in males than females. Road traffic accidents (RTAs) are the most common cause of TBI in the UK, followed by falls and assaults.
• It usually occurs in young adults and is rare in children below 2 years of age (due to the plasticity of the immature calvarium) or after age 60 (because the dura is adherent to the overlying bone).
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• The incidence of delayed extradural haematoma (DEDH) following an initially negative CT scan is reported in 10-30% cases.
At the time of impending of the skull or a fracture line crossing the groove of middle meningeal vessels may tear the trunk or branches of middle meningeal artery, diploic vein, or dural venous sinus would result in EDH. Rupture of arterial wall results in rapid expansion of hematoma and rapid deterioration of conscious level, while bleeding from a vein or diploic channels develop EDH after some time. Frequent neuro-observation should be done in such cases and GCS should be monitored. Deterioration of conscious level and developing focal signs like ipsilateral pupil dilatation and contralateral hemiplegia, and up going planters signify a rapidly expanding EDH. [3] [4] [5] An urgent Computed Tomography (CT) scan in such cases will reveal biconvex hyperdense, extradural lesion causing effacement of ventricle and midline shift. Craniotomy and evacuation of hematoma is the only way to save the life of these patients from a potentially fatal benign lesion.
Early definitive diagnosis and management of extradural hematoma decrease morbidity and mortality as well as achieving maximal functional and aesthetic rehabilitation. Outcome in patient with EDH depends on various factors like GCS at presentation, Volume of hematoma, time of intervention, age, location of hematoma, etc. There were 5 types of outcome of EDH patients we have measured in our study, good recovery, moderate disability, severe disability, vegetative state and death. This study was carried out to find out correlation (if any) between outcome and various factors affecting them at various extent.
METHODS
This study was carried out in SSG Hospital, Baroda from November 2015 to November 2016. The total number of patients were 91. Patients having Head Injury with EDH on CT Head were included. Patients who had history of pre-existing Neurological deficit and Intracranial lesion other than EDH were excluded.
After selecting patient for study on positive CT head for EDH, mode of injury, time of injury, time of presentation, time of CT head, time of operation, GCS on presentation, pupillary reaction, neurological deficit, location and volume of EDH on CT head were noted.
The volume of EDH was calculated using the Peterson and Epperson equation a × b × c × 0.5, where a, b, and c represent diameter of the hematoma in the sagittal, axial and coronal planes respectively.
Volume of EDH and dealing with bony defect were noted in patients who were operated. GCS, fresh symptoms, pulse rate, blood pressure, neurological examination were noted daily who were kept conservatively till discharge and who were operated. GOS was noted at Discharge Patients were followed up every month for 3 months and were monitored for neurological examination and GOS.
RESULTS
There were 91 patients who had traumatic extradural hematoma, diagnosed on CT Head, from November 2015 to November 2016 in SSG Hospital, Baroda.
There were 81 males (89.01%) and 10 females (10.98%) patients with mean age of 37.74 years (range 10 years to 86 years) ( Figure 1 ). Road traffic accident was the most common mode of trauma accounting for 82.42% patients, among them 75.82% were male and 6.6% were female patients. Assault and fall constituted about 17% of cases as mode of trauma ( Figure 2 ). Among 91 patients, 34 patients had EDH in frontal region instead of on Frontal region (F), 7 patients had in frontoparietal region, 3 patients had in occipital region, 11 patients had in parietal region, 12 patients had in parietotemporal region, 21 patients had in temporal region, one had frontoparietotemporal region, two patients had in bilateral frontal region. The most common site for EDH was frontal region (37.4%) followed by temporal region (23.1%) (Figure 4 ).
Figure 4: Location of EDH.
Among 91 patients, 69 patients (75.8%) had volume of EDH on CT Head <30 ml, while 22 patients (24.2%) had EDH volume ≥30 ml. Among study patient's minimum volume of EDH was 10 ml and the maximum volume of EDH was 89 ml. Mean volume was ~24 ml ( Figure 5 ).
Surgical intervention (craniotomy and evacuation of hematoma) was carried out in 16 patients. The decision for intervention was taken considering the volume of EDH on CT head, presence of focal neurological signs and detoriation of neurological status. One patient had EDH volume 23 ml, but GCS was detoriating so surgical intervention was done while three patients had EDH volume ≥30 ml but they had given negative consent for surgical intervention. 16 patients (17.6%) were managed surgically, craniotomy and evacuation of extradural hematoma. 75 patients (82.4%) were managed conservatively. Most of the patients (82%) were managed conservatively ( Figure 6 ). Mode of injury was fall from height, CT head showed 40 ml EDH on Right Parietal region. Intra operatively, 50 ml hematoma evacuated from Right pariertal region, source of bleeding was meningeal artery. So total 86 patients were discharged. 89.5% patients had good outcome (GOS 5) at discharge, among them, 77.9% patients were managed conservatively, and 11.6% patients were operated. 8% patients had moderate (GOS 4) and 2.4% patients had poor outcome (GOS 3) (Figure 7 ). All discharged patients were examined after 1 month in follow up, amongst them, two patients were lost to follow up after discharge from hospital. The patients who were lost to follow up had GOS of 3 and 4 at the time of discharge. 80 patients (95.2%) had GOS 5 (Good outcome), amongst 11 patients (13.1%) were operated and 69 patients (82.1%) were managed conservatively. Four patients (4.8%) had GOS 4 (Moderate outcome), among them, three patients (3.6%) were operated and one patient (1.2%) was managed conservatively (Figure 8 ). (Figure 9 ). 91 patients were admitted, amongst four patients died immediately after CT head during management, one patient died post operatively. Overall 86 patients were discharged. All discharged patients were examined after every month till 3 months, amongst them, two patients were lost to follow up after taking discharge from hospital. 17 patients had GCS 3-8/15, among them, 11 patients (12.4%) had good outcome (GOS 5), one patient (1.1%) had moderate outcome (GOS 4) and five patients (5.5%) died (GOS 1). 15 patients had GCS 9-12/15, among them, 15 patients (16.9%) had good outcome (GOS 5). 57 patients had GCS 13-15/15, among them, 54 patients (59.3%) had good outcome (GOS 5) (Figure 10 ). EDH volume ≥30 ml, among them, 14 patients (15.7%) had good outcome (GOS 5), one patient (1.2%) had moderate outcome (GOS 4) and five patients (5.6%) died (GOS 1). Two patients were lost to follow up after discharge ( Figure 11 ).
Figure 12: EDH volume on CT head and GCS at presentation (n=91).
19 patients had GCS 3-8/15, among them, 3 patients(3.3%) had EDH volume <30 ml, 13 patients(14.3%) had EDH volume 30-59 ml. 3 patients had EDH volume 60-89 ml. Majority of patients who had lower GCS , had EDH volume ≥30 ml. 15 patients had GCS 9-12/15, among them 11 patients (12.1%) had EDH volume <30 ml, and 4 patients (4.4%) had volume 30-59 ml. 57 patients had GCS 13-15/15, among them, 55 patients (60.4%) had volume <30 ml, one patients (1.1%) had volume 30-59 ml and one patients (1.1%) had volume 60-89 ml. Majority of patients (16 patients) who had GCS 3-8 at presentation, had EDH volume ≥30 ml on CT Head (Figure 12 ).
Figure 13: Intraoperative site of EDH (n=16).
Among 16 operated patients, 4 patients, each had EDH located in frontal, temporal and parietotemporal region. One patient had EDH located in frontoparietal region ( Figure 13 ).
Minimum EDH volume was 30 ml and maximum EDH volume was 90 ml among operated patients. Mean volume was ~51 ml. Five patients had volume between 50-59 ml ( Figure 14 ). The most common source of bleeding was meningeal artery in operated patients (87.5%). Source of bleeding was controlled by using bipolar cautery, bone wax on the foramen spinosum where the vessel enters the cranium and application of absorbable gelatin sponge ( Figure 15 ).
Figure 16: Intraoperative method of dealing with bony defect (n = 16).
Implant was used for bony defect in 10 patients (62.5%) who were operated. Bony flap without using implant was used for bony defect in 37.5% patients (Figure 16 ). 
DISCUSSION

This age of multisystem injury among multiple injuries, extradural hematoma (EDH) is potentially dangerous. Extreme urgency in management is necessary in severe head injury with extradural hematoma (EDH).
As male is more mobile universally, being more prone to accidents and more exposed to fights and assaults, in each study group, male cases are high. As far as, age is concerned, in Phoebe et al, mean age was 37.7 years (range 1 month to 87 years) and in present study mean age is 37.7 years (range 10 years to 86 years). Head injury is more common in males than females.
According to Cheung et al. 9 There were 78.7% male and 21.3% female patients. In a study by Knuckey et al. 10 Male to female ratio was 3.4:1 and age range was 1-71 years. In this study, male to female ratio was 8.1:1. Similar observations were found in other studies. 11, 12 The reason for this difference may be that males are more prone to trauma as they are more mobile and travel more for their day-to-day activities than females. Most common age group was found to be 20-30 years followed by 30-40 years. Elderly patients having adherent meninges are less prone to extradural hematomas (Table  1) . Road traffic accidents were the commonest (82.4%) cause of extradural hematoma in all the studies. However, the relative proportions of RTA as mode of trauma is quite high (82.4%) in present study compared to other studies where the relative proportions range from 56% Phoebe et al to 65% Islam et al. 6, 7 The incidence of assaults was relatively less common in present study as compared with various studies, Rehman et al (21%), Islam et al (20%) . Fall accounted for a smaller number of cases in most studies including the present study except in study by Phoebe et al in which it constituted for about 30% of cases ( Location of EDH on CT Head, the most common site for EDH in present study was frontal region 37.3% (34/91). In other study Phoebe et al, Rehman et al and Islam et al, the most common site for EDH was temporal region. Location of extradural hematoma is very important for both patient and the surgeon. It determines the prognosis as well as ease for the surgeon to operate. Its location is more common in the distribution of middle meningeal artery and its branches. According to one study, (13) the site of extradural hematoma was parietooccipital in 24, posterior fossa in 11, frontal in 06, and temporal in 03 patients. Posterior fossa extradural hematomas are less common than supratentorial extradural hematomas. The incidence of posterior fossa extradural hematomas among intracranial extradural hematomas has been reported to be 4-7% and all cases had occipital fracture.
14 Most frequent location of extradural hematoma was found to be frontal area in this study, consistent with some other studies. There were three cases with posterior fossa extradural hematoma comprising 3.3% of the patients. Some studies have shown temporal and temporoparietal areas to be common areas of extradural hematoma. Hence, location of extradural hematoma is not consistent to one specific region. However, posterior fossa EDH is less common (Table 3) . (GOS 5) respectively. In present study among GCS 3-8, 5.6% patients had GOS 1, in Phoebe et al and Rehman et al, 9.0% and 1 % patients had GOS 1 respectively. Those who had GCS 13-15 at presentation, had good outcome, compared to GCS 3-8 at presentation (Table 4) .
On comparing, patients who had EDH volume <30ml, 77.6% patients had Good outcome (GOS 5), compared to Rehman et al, 7.8 %. Among group of patients who had EDH volume ≥30 ml, 15.7% patients had Good outcome (GOS 5), while in study Rehman et al, it was 65.7%. It clearly showed patients who had <30 ml EDH volume, had good outcome. Rivas et al also found an unfavorable outcome in deteriorating patients and a hematoma volume of more than 50 ml. 16 Lobato, Lee and Servadi et al also reported the similar result. [17] [18] [19] In contrast, Van den Brink et al, found no correlation between EDH volume, GCS and outcome at 6 months, important to note that how in the above-mentioned studies directly correlated GCS and volume of EDH. So, the present study shows that if a patient has a good GCS, the hematoma volume is expected to be small and vice versa. Dubey A et al, found a positive correlation at volume of only 30 ml above or below group but we found a positive correlation in all our groups and they measured the outcome in terms of favorable or unfavorable at 2 weeks but we measured the outcome in terms of Glasgow Outcome Score at 3 months. 21 So we were able to compare various groups of outcome in a better way (Table 5) . (Table 6 ). In the present study, 16 patients were operated for evacuation of EDH.
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Among them, 14 patients had bleeding from meningeal artery while two patients had bleeding from emissary vein. Bony defect of 10 patients was repaired by using implants. 
CONCLUSION
Among GCS 3-8, 12.4% patients had good outcome (GOS 5), 1.1% patient had moderate outcome (GOS 4) and 5.5% patients died (GOS 1). Among GCS 9-12, 16.9% patients had good outcome (GOS 5). Among GCS 13-15, 59.3% patients had good outcome (GOS 5). It showed, those patients had GCS 13-15 at presentation, had good outcome (64%).
77.6% patients had EDH volume < 30 ml and all patients had good outcome (GOS 5). Among patients who had EDH volume ≥30 ml, 15.7% patients had good outcome (GOS 5), 1.2% patients had moderate outcome (GOS 4) and 5.6% patients died (GOS 1). There was good outcome among patients who had EDH volume <30 ml. Survival from traumatic extradural hematoma was 94.5% (86/91).
